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ABSTRACT 

Seeds of eight French bean varieties were selected to study the occurrence of seed mycoflora. Isolation was 
done by Direct Plate method (Warcup, 1950) and Dilution Plate method (Johnson and Curl, 1972) using Rose Bengal 
Agar medium. A total of 17 genera, 31 fungal species and 2 sterile mycelia were isolated from the seed varieties. The 
most abundant species were found to be species of Aspergillus, Cladosporium and Pencillium while the least abundant 
were species of Actinomucor, Eupenicillium, Fusarium, Nectria and Rhizopus. The highest colony form unit (CFU) was 
observed in FB 62 and FB 61 in Direct Plate method and Dilution Plate method respectively, while the lowest CFU was 
observed in Manipur variety in Direct Plate method and Naga Local variety in Dilution Plate method. From the present 
study, it was observed that a large number of fungal species colonized all the seed varieties studied which may cause 
deterioration in the seed quality and poor performance of the crop in the field. It was also observed that the Direct Plate 
method was more suitable for the isolation of seed microflora in comparison to Dilution Plate method. 
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INTRODUCTION 

French bean or common bean (Phaseolus vulgaris L.) is considered as one of the most important legume 
crops grown worldwide, and is consumed both as a pulse and green vegetable. It contains many essential nutrients, 
but it is well known for its protein rich (23%) seeds. French beans are usually being grown as winter crop, 
however, in hilly regions; the crop is cultivated throughout the year except winter. In Meghalaya and other places 
situated in the mid-hills of north-eastern region, French beans are grown from the month of March to December 
when highest summer temperature reaches up to 32°C (Shivastava et al., 2012). 

In agricultural production, the most important input is the seed quality which greatly influences the 
survival and yield of the crop in the field (Eliud et al., 2010). The viable seed is a source of a new plant and 
contains genetic material in compact form that is well protected from extraneous factors. The quality of seeds 
depends on many factors such as viability of seeds, field deterioration and other environmental factors. Besides, 
microorganisms also play a dominant role in decreasing quality and longevity of the seeds. After harvesting, seeds 
are stored at different storage conditions. The unfavorable storage conditions can lead to the colonization of 
various microorganisms like bacteria, viruses, nematodes and fungi in these seeds. Among these microorganisms, 
fungi are the largest group (Javaid et al., 2006). 

The influence of microoganisms on the overall health, germination and final crop stand in the field have 
brought about the importance in the study of seed mycoflora. The dissemination of plant pathogens, disease 
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establishment and deterioration of seed in storage has been greatly attributed to the utilization of infected seed during 
sowing period (Agarwal, 1974, Shah and Jain, 1993). During maturation, harvesting and storage, the French bean seeds are 
colonized by different microorganisms (Neergaard, 1977) and are carried either on the surface or within itself. Some of the 
seed-borne fungi were found to be the causal organisms of seed rot, decrease in seed germination and destruction to the 
plant in the field (Bolkan et al., 1975 and Elarosi 1993). Seeds are known to be the main carriers of some important seed- 
borne diseases caused by microorganisms, which later on cause diseases to the plant and results in considerable losses in 
yields. In view of this, our present study deals with the mycoflora associated with the seeds of different varieties of French 
bean growing in Meghalaya. 

MATERIALS AND METHODS 

For the present investigation, 8 varieties of French bean seeds namely, Phyrngop, Manipur, Naga Local, FB 19, 
FB 61, FB 62, Director-1 and Director-3 were collected from Ri Bhoi District (ICAR, Umiam), Meghalaya. The collected 
seeds were stored in storage bags under laboratory conditions. Isolation of the seed mycoflora was done following two 
isolation methods viz. Direct Plate method (Warcup, 1950) and Dilution Plate method (Johnson and Curl, 1972) using 
Rose Bengal Agar (RBA) medium. For each variety, isolation was carried out separately for determining the range of 
mycoflora. The Colony form units (CFU) of fungi per gram sample were calculated on the dry weight basis. The fungal 
species were identified on the basis of their morphology and reproductive structures, consulting monographs of Gilman 
(1956), Burnet and Hunter (1972), Domsch et al. (1980); Subramaniam (1983) and Ellis (1993). The following formula 
was used for the determination of relative abundance of fungal species: 

Total number of colonies of individual species 

Relative Abundance (%) —-x 100 

Total number of colonies of all the species 

Species diversity and Species dominance were calculated using the Shannon diversity index (H) (Shannon and 
Weaver, 1949) and Simpson (1949) dominance index (C). One-way ANOVA analysis (p < 0.05) was also done to 
determine the variation in the CFU of the varieties between the two methods. 

RESULTS 

A total of 17 genera, 31 fungal species and 2 sterile mycelia were isolated from the eight selected seed varieties. 
Out of which, 12 genera belonged to Ascomycota, 1 genus to the class Basidiomycota and 4 genera belonged to 
Zygomycota. Thirteen genera and 25 species were isolated by Direct Plate method and 9 genera and 16 species were 
isolated by Dilution Plate method (Table 1). In Direct Plate method, the highest number of fungal species was isolated 
from Manipur variety, (12 species and 1 sterile mycelium) and the lowest number of species was isolated from FB 61 and 
FB 62 varieties (8 species and 1 sterile mycelium). In Dilution Plate method, the highest number of fungal species was 
isolated from Naga Local variety (8 species) and the lowest number of species was isolated from Manipur variety (1 
species and 1 sterile mycelium). 
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Table 1: Fungal Species with Their Percentage Relative Abundance Isolated from the 
Different Varieties of French bean (Phaseolus Vulgaris L.) Seeds 


SI. 

Phylum 

Funsal 

species 

Phv 

•ngop 



Nap 

Local 

FB 19 

FB61 

FB 62 

Director! 


ctor-3 

No 

Genus name 

Species Name 

Ml 

M2 

Ml 

M2 

Ml 

M2 

Ml 

M2 

Ml 

M2 

Ml 

M2 

Ml 

M2 

Ml 

M2 

1 



butyri 








17 









2 


Acremonium 

cerealis 












3.2 

3.3 

- 

1.2 

- 

3 



strictm 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

1.6 

- 

- 

- 

- 

- 

4 



mthrocephalus 

6.8 

- 

- 

- 

- 

- 

3 

- 

1.2 







- 

5 



flavus 

14 

15 

- 

7.1 

6.5 

50 

9.1 

- 

9.9 

36 

7.8 

- 

12 

48 

7.3 

60 

6 


Aspergillus 

japonicus 

2.8 

- 

- 

- 

1.3 

- 

- 

- 

- 

- 

- 

- 

- 

4.8 

- 

- 

7 



niger 

16 

- 

8 














8 



s ventii 

- 

- 

8 

- 

- 

- 

3 

- 

2.5 

- 


- 

4.9 

- 

3.7 

- 

9 


Cladosporium 

dadosporloides 

36 

25 

8 

7.1 

56 

- 

- 

- 

53 

28 

13 

55 

34 

- 

- 

- 

10 


herbarum 

- 

15 

20 

2.4 

9.1 

- 

49 

- 

14 

1.6 

34 

13 

36 

29 

55 

- 

11 


Cordam 

musae 

- 

- 

8 

- 

1.3 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

12 


Eupenicillmm 

javanicum 


- 

- 

- 

- 

- 

- 

- 

- 

3.1 

- 

- 

- 

2.4 

- 

- 

13 

AscomVcota 

Fusarium 

semiiectum 

- 

- 

- 

- 

- 

- 

3 

- 

1.2 

- 

1.6 

- 

- 

- 

- 

- 

14 


Nectria 

ventricosa 

- 

- 

- 

- 

1.3 

- 

- 

- 

2.5 

- 

- 

- 

- 

- 

- 

- 

15 


Paecilomvces 

variotii 

- 

- 

- 

2.4 

- 

- 


17 

- 

- 

- 

- 

- 


- 

- 

16 



ckrysogemm 

5 

- 

- 

- 

7.8 

- 

9.1 

- 

- 

- 

- 

- 

6.6 

- 

12 

- 

17 



expansum 

16 

15 

- 

- 

3.9 

- 

6.1 

61 

7.4 

22 

- 

- 

3.3 

2.4 

11 

- 

18 


Penicillim 

ianthmellm 

- 

2.1 

4 

64 

1.3 

- 

- 

- 

- 

9.4 

- 

- 

- 

4.8 

1.2 

- 

19 


jensenii 

2.8 

29 

- 

20 

- 



- 


- 

34 

- 

- 

9.5 

- 

- 

20 



ruhrum 












73 





21 



simplicissimum 




71 













22 


Phoma 

eup\rena 
















40 

23 


Staphylotrichum 

coccosporum 


- 

4 

- 

1.3 

- 

12 

5.6 

1.2 

- 

1.6 

- 

6.6 

- 

4.9 

- 

24 


Trichoderma 

harzianum 





1 3 












25 


viride 



8 














26 

Basidionivcota 

Minimedusa 

pohspora 


- 

- 

9.5 

- 

- 

- 

- 

- 

- 


- 

- 

- 

- 

- 

27 


Actlnomucor 

elegans 

- 

- 

- 

- 

- 

- 

3 

- 

- 

- 

- 

- 

- 

- 

2.4 

- 

28 


Rhizomucor 

pusillus 

- 

- 

12 

- 

- 

- 

- 

- 

2.5 

- 

1.6 

- 

- 

- 

- 

- 

29 

Zvaomicota 

Rhizopus 

onzae 

2.8 
















30 


R. stolonifer 









1.2 








31 


Syncephalastrum 

racemosum 

- 

- 

- 

- 

3.9 

- 

3 

- 

- 

- 

- 

- 

- 

- 

- 

- 

32 

Mycelia jerilia 

White sterile mycelium 

- 

- 

- 

- 

5.2 

- 

- 

- 

3.6 

- 

- 

- 

3.3 

- 

1.2 

- 

33 

Yellow sterile mycelium 






50 


- 

- 

- 

- 

6.5 

- 

- 

- 

- 


Note: = absent, Ml=Direct Plate method, M2= Dilution Plate method 

Species of Aspergillus, Cladosporium and Pencillium were the most common fungi occurring in all the varieties 
of French bean seeds. The fungus Staphylotrichum coccosporum was isolated from 7 varieties, except Phyrngop variety, 
however, most of the fungal species were found to be restricted to only few of the varieties. Species of Acremonium were 
isolated from 5 varieties while Fusarium semitectum, Rhizomucor pusillus and Syncephalastrum racemosum could be 
isolated from 3 varieties. Minimedusa polyspora and Phoma eupyrena were isolated only from 1 variety ie. Naga Local 
and Director-3, respectively. The most abundant species isolated was found to be Aspergillus flavus and the least abundant 
was Trichoderma harzianum. In addition, it was also observed that some of the fungal species could be isolated by both of 
the isolation methods while few were isolated only by one of the methods. 

The colony form units (CFU) was found to be the highest in FB 62 variety in Direct Plate method and lowest in 
Manipur variety, while in Dilution Plate method, highest CFU was seen in FB 61 and lowest in Naga Local (Figure 1). The 
species diversity in Direct Plate method was observed to be highest in Manipur variety and lowest species diversity was 
recorded in the Director-3 variety (Figure 2). In Dilution Plate method, highest species diversity was observed in Phyrngop 
variety and lowest in Naga Local variety. The species dominance was highest in Naga Local variety in both the methods 
and lowest species dominance was found to be in Manipur variety in Direct Plate method and Phyrngop variety in Dilution 
Plate method (Figure 3). 
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Figure 1: Fungal Population (CFU/g dry wt) of French Bean Seeds 



Figure 2: Shannon Diversity Index (H) of French Bean Seeds 



Figure 3: Simpson Dominance Index (C) of French Bean Seeds 
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The CFU, species diversity and species dominance was observed to be higher in the Direct Plate method than in 
the Dilution Plate method. The one-way ANOVA (p < 0.05), Table 2 showed a significant difference between the two 
methods in the CFU of FB 19 variety. However, there was no significant difference in the other varieties. 


Table 2: One-Way ANOVA Analysis (p < 0.05) of the CFU of 
Different Seed Varieties Between the Two Methods 


Source of 

Seed Varieties 

Variation 

Phyrngop 

Manipur 

Naga Local 

FB 19 

FB 61 

FB 62 

Director-1 

Director-3 

Ml +M2 

F ratio 

0.0423 

0.596 

2.56 

10.72 

0.0839 

1.532 

0.0942 

3.981 

p level 

0.847 

0.483 

0.185 

0.031 

0.787 

0.2835 

0.774 

0.117 


Note: Ml=Direct Plate method, M2= Dilution Plate method 

DISCUSSIONS 


The difference in the number of fungal species isolated from the seed varieties of French bean may be attributed 
to the environmental conditions during storage and moisture content of the seeds. Another factor contributing to the 
differences in the isolation frequency may be difference in the nutrient requirement of the fungal species present in the seed 
varieties. Similar results concerning the differences in frequency of fungal isolation have also been reported by other 
researchers (Abdel-Hafez, 2004; Al-Shebel and El-Hussieni, 2007). Pande et al. (2005) stated that some fungi can infect 
seeds before harvest, but the survival of many fungi depends on favourable environmental factors (i.e., temperature, 
moisture content) and storage conditions. 

It was found that species of Aspergillus, Cladosporium and Penicillium were recorded in all the seed varieties. 
This may be attributed to their dominance nature and high resistance of these species to environmental factors (i.e., storage, 
transportation, temperature, moisture content). Dominance of these fungal species may also be due to the fast growing 
nature of these fungi and availability of favourable moisture during the storage period of the seeds. Pereyra et al. (2008) 
reported that seeds stored under high moisture conditions results in dominance of fungal species of the genera Aspergillus 
and Penicillium. Fungi of rare occurrence reflect their more demanding nature for nutrients under unfavourable 
environmental conditions as suggested by Bilgrami et al. (1979). It may also be due to lack of competitive ability of these 
fungal species (Campbell, 1962). 

High diversity of species in some varieties of seeds may be contributed by the presence of fungal species having 
wide range of nutrient requirements and capacity to tolerate varying environmental factors. Low species diversity in some 
varieties may be due to the presence of fungal species which have greater sensitivity to storage conditions and other 
environmental factors. 

The colony form unit (CFU), species diversity and species dominance of most of the varieties was observed to be 
comparatively higher in Direct Plate method than in Dilution plate method. This may be due to the reason that in Dilution 
Plate method, some spores did not get dispersed into the solution, but remained adhered to the seed coat or failure of the 
spore masses to break. This finding is in conformity with the findings of Paul (1991). 

CONCLUSIONS 

From this study, it can be concluded that species of Aspergillus, Cladosporium and Penicillium were more 
dominant than the other species, which indicates the dominance of these species in the mycoflora of the French bean seed 
varieties studied. High isolation frequency and fungal population in the seed varieties suggested that a large number of 
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fungi were present in the seeds, which could later cause deterioration of the seeds, hence, resulting in poor performance of 
the plant. High CFU, species diversity and species dominance in Direct Plate method than in Dilution Plate method 
suggested that Direct Plate method can be recommended for the isolation of seed mycoflora of French bean, as the method 
is simple, reproducible and effective. 
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